Botta's pocket gopher (Thomomys bottae) occurs over much of western North America (Hall 1981) in restricted patches of soil reflecting its fossorial lifestyle, and like other geomyid species displays often flamboyant variation in size (correlated with soil friability and vegetative cover- Hafner et al. 2008; Hoffmeister 1986 ) and pelage coloration (strongly correlated with soil coloration- Krupa and Geluso 2000) . As a result, 195 different subspecies of T. bottae have been named based on morphological criteria. Subsequent investigations (most incorporating genetic criteria) have reduced the number of subspecies of T. bottae in select regions: Arizona, 41 subspecies to 14, a 66% reduction (Hoffmeister 1986 ); California, 46 subspecies to 15, a 67% reduction (Patton and Smith 1990) ; and Baja California, 6 subspecies to 1, an 83% reduction (Rios and Á lvarez-Castañeda 2007) . Similarly, Hafner et al. (2008) used morphometric, karyotypic, and mitochondrial DNA (mtDNA) and nuclear DNA (nDNA) sequence data to reduce the number of recognized subspecies in another pocket gopher, Cratogeomys castanops, from 26 to 4 (85% reduction), with 2 of those 4 included in a separate species, C. goldmani. It is likely that further application of genetic data would result in synonymy of many of the remaining subspecies of geomyids.
The American pika (Ochotona princeps) shares several major demographic characteristics with pocket gophers, characterized by a highly fragmented distribution of precinctive, inbreeding populations distributed over a large geographic area. The species is widely distributed over the Intermountain West of North America, spanning the western contiguous United States and southwestern Canada, yet often is highly restricted to remote patches of talus habitat within generally cool, mesic, and usually montane habitat (Hafner 1993; Smith and Weston 1990) . Consequently, previously undetected populations continue to be discovered (Beever et al. 2008; Hafner 1994; Millar and Westfall, in press ). Also like pocket gophers, pikas exhibit extensive geographic variation in pelage coloration (Smith and Weston 1990) , ranging from light buffy to nearly black. Describing the distinguishing characters of 25 subspecies of O. princeps, Howell (1924) relied heavily on pelage coloration (all 25 subspecies), while mentioning overall body size or skull shape in less than onehalf and one-third (respectively) of the subspecies. The combination of distinctive coloration, extreme geographic isolation, and subtle cranial differences among populations that continue to be discovered has resulted in recognition of as many as 12 species and 36 subspecies within currently recognized O. princeps.
Recent analyses of mtDNA and nDNA sequence data from throughout the distribution of Nearctic pikas (O. princeps and O. collaris) have clarified the major phylogeographic patterns within O. princeps (Galbreath et al. 2009, in press) . In this paper we review molecular genetic variation within Nearctic pikas (allozymes, mtDNA sequence, and nDNA sequence) and geographic patterns of dialects in the short call vocalization, undertake a cranial morphometric analysis of geographic variation within O. princeps relative to O. collaris, and revise the subspecific taxonomy of O. princeps. In general, we use the biological species concept in that we recognize reciprocally monophyletic lineages while emphasizing molecular similarities as indicative of recent or occasional long-distance gene flow among currently isolated populations, and recognize evidence of past introgressive hybridization as indicative of potential gene flow between currently isolated lineages.
In the century following the initial naming of Nearctic pikas (Richardson 1828) , 13 species and 25 subspecies were described. The last full revision of the American pika was conducted by Howell (1924) , who recognized 3 species: a monotypic O. collaris, O. princeps (16 subspecies), and O. schisticeps (9 subspecies). Subsequently, Miller (1936) synonymized O. schisticeps under O. princeps, based primarily upon the study of Borell (1931) , and the contemporary content of O. princeps includes 36 subspecies (Hall 1981; Smith and Weston 1990 ). In the most recent comprehensive treatment of O. princeps Hoffmann and Smith (2005) delineated the 36 subspecies into 5 main groups following the allozyme-based genetic study by Hafner and Sullivan (1995) . These are listed in the ''Synonym'' section of Hoffmann and Smith (2005) as representing groups from the 1) Northern Rockies (5 northern Rocky Mountains), 2) Central Rockies, 3) Southern Rockies, 4) Sierra Nevada-Great Basin, and 5) Cascades. Select subspecies were highlighted in bold in this treatment, but these taxa were not specifically identified as overarching subspecies, and this summary did not constitute a revision of the species. The senior author of this treatment viewed the charge to delineate geographically distinct groups of subspecies, not to formulate new content for the species, despite the introductory statement of the editors (Wilson and Reeder 2005:xxxiii) that ''Currently recognized subspecies are listed in boldface type, followed by their junior synonyms.'' Because of this statement and because other contributing authors did use bolded names in the ''Synonym'' section of their accounts to delineate subspecies, the Web site for Mammal Species of the World (http://www.bucknell.edu/MSW3/browse.asp?id513500064; accessed 20 August 2009) has interpreted the bolded taxa as identifying five subspecies of O. princeps representing the 5 groupings outlined above, in order: princeps, figginsi, saxatilis, schisticeps, and taylori. Compounding this taxonomic confusion, these 5 geographic groupings did not accurately represent the genetic units defined by Hafner and Sullivan (1995) , who did not recognize a separate Central Rockies geographic unit (figginsi). Also, the appropriate name for a Cascades form would be O. p. fenisex (not taylori), because the type locality of taylori is within the Sierra Nevada lineage. Hafner and Sullivan (1995) examined allozymic patterns at 26 presumptive genetic loci among 56 populations of O. princeps and a reference outgroup composed of specimens from 3 Alaskan populations of O. collaris. They found low overall allozymic variation in all examined populations, likely due to a combination of the demographic pattern of the species-highly fragmented metapopulations (Gilpin 1991; Smith 1987 ) with a closed breeding structure-and, in some regions, derivation of current populations from a genetically depauperate source population. They found strong support for 5 major groups within O. princeps. Four of these were geographically structured groups ( Fig. 1 ) that corresponded with subspecies that were originally described as full species: Northern Rocky Mountains (NRM; O. p. princeps), Southern Rocky Mountains (SRM; O. p. saxatilis), Sierra Nevada (SN; O. p. schisticeps), and Cascade Range (CR; O. p. fenisex). A 5th group included 8 populations, considered as ''contact sites,'' that exhibited mixtures of alternate fixed or major alleles of neighboring units; 5 populations were fully monomorphic and 3 populations were polymorphic for such alleles. Based on allozymic mixture in geographically intermediate metapopulations, Hafner and Sullivan (1995) concluded that no indication existed that O. princeps may contain cryptic species (Glover et al. 1977) but noted that the ''evolutionarily volatile system'' dictated by the demographics of O. princeps renders them potentially vulnerable to FIG. 1.-Geographic distribution of Ochotona princeps indicating 5 genetic units identified in allozyme, mitochondrial DNA, and nuclear DNA studies (gray outlines), and grouped localities used in morphometric analyses (numbered as in Appendix I). Localities used in morphometric transects are labeled as follows: I (localities 2-4), II (5-7), III (45-48), 17), 19), and VI (42, [49] [50] [51] [52] . Past introgressive hybridization between subspecies, prior to the Last Glacial Maximum (LGM), occurred at (1) Mt. McLoughlin in southern Oregon and (2) the Aquarius Plateau in southern Utah. More recent, post-LGM introgression is indicated (3) along the Colorado River of central Colorado and (4) across southern British Columbia. Localities from which dialects have been described are indicated by letters (as in (Hafner and Sullivan 1995) , and the 5th was composed of 3 populations from central Utah (CU; Uinta Mountains and Wasatch Range) that had been included in the contact sites group based on allozymes. Only 1 of the other 5 contact site populations (all from outside of Utah) was included in this study; it grouped with neighboring populations in the Southern Rocky Mountains lineage. Galbreath et al. (2009) found the 5 lineages ( Fig. 1 ) to be associated with mountain systems rather than individual ''sky islands,'' suggesting maintenance of regional cohesion via gene flow promoted by elevational shifts during glacial maxima. Galbreath et al. (in press ) examined sequence variation in mtDNA (Cytb and D-loop) and nDNA (mast cell growth factor, ,550 bp; and protein kinase C iota, ,660 bp) among 64 populations of O. princeps, including those from both Hafner and Sullivan (1995) and Galbreath et al. (2009) , and again using O. collaris to root the phylogeny. The resulting phylogeny identified the same 5 major lineages associated with mountain systems (Fig. 1) , with phylogeographic concordance between mtDNA and nDNA markers. All populations previously considered contact sites by Hafner and Sullivan (1995) were assigned unambiguously to the 5 lineages. Moreover, inspection of allozymic data from Hafner and Sullivan (1995) revealed that 6 of the 8 contact sites (4 of which were assigned to the CU lineage) exhibited fixation of shared, ancestral alleles rather than any evidence of past gene flow. However, the 2 remaining sites did exhibit low-level mixtures of fixed alleles associated with neighboring lineages, evidently the result of introgression following secondary contact during the LGM. Evidence for LGM gene flow between previously diverged lineages also was detected in the nDNA markers along the transition between the NRM and SRM lineages. Comparison of allozyme complements, mtDNA haplotypes, nDNA alleles, cranial morphology, and vocalization dialects along the same contact revealed broadscale concordance but fine-scale discordance. This was interpreted as a consequence of shifting biogeographical barriers, historical gene flow along the contact zone, and differences in relative rates of evolution and lineage sorting for alternative markers (Galbreath et al., in press ).
At least 9 distinct acoustic signals have been described from O. princeps (Conner 1985) . The short call is given in a variety of social and alarm situations and is most often given when the animal is perched on rocks (Broadbooks 1965; Conner 1982; Ivins and Smith 1983; Somers 1973) . As noted by Hafner and Sullivan (1995) , at least 3 of the phylogenetic lineages (NRM, SRM, and SN) are characterized by distinct vocal dialects in the short call. Although Conner (1982) defined this variation in intraspecific calls as geographic variation instead of dialects, the pattern of vocalizations in fact conforms to the definition of avian vocal dialects (Marler 1960; Nottebohm 1969) . Pikas are able to discriminate between different dialects of the short call (Conner 1983 ), which appears on day 12 in young captive pikas and is structurally identical to future adult calls (i.e., it is not learned- Conner and Whitworth 1985) . Somers (1973) described distinct dialects in the NRM (Wyoming, Utah, and Colorado) and SRM (Colorado and New Mexico) lineages, separated by the Colorado River in central Colorado. Galbreath et al. (in press) detailed the regionally concordant but locally discordant patterns of allozyme complements, cranial morphology, mtDNA haplotypes, nDNA alleles, and dialects along the Colorado River. Conner (1982) described an additional dialect, distinct in comparison to the SRM dialect, from populations of the SN lineage in California and Utah. Although short calls have not been analyzed from the CR or CU lineages, Broadbooks (1965) remarked that a greater difference was apparent between short calls of O. princeps from the Big Horn Mountains of Wyoming (NRM lineage) and the Cascade Range in Washington (CR) than between the latter and O. collaris of Alaska. Trefry and Hik (in press) described regional variation in the short call of O. collaris in Alaska and Yukon, Canada, and found it differed primarily in shorter duration from that of O. princeps in the Rocky Mountains of Alberta, Canada. The 4 dialects thus far described ( Fig. 2 ) differ primarily in fundamental frequency and duration. In addition, the short call of the SN lineage is usually of multiple notes, that of the SRM lineage usually is a single note, and those of the NRM lineage and O. collaris invariably are of a single note.
The short call appears to function primarily in social contexts (primarily territorial behavior -Conner 1984) , and only 5% of the total calls analyzed by Svendsen (1979) involved disturbances caused by something other than pikas. However, Ivins and Smith (1983) demonstrated that pikas discriminate between predatory and nonpredatory species (calling more frequently and for longer duration in response to predators) and responded differently to weasels (Mustela frenata and M. erminea) than to pine martens (Martes americana). Specifically, pikas delay alarm calls in response to weasels, which actively hunt pikas in talus. They noted at least 3 occasions in which weasels pursued pikas after hearing 1 short call. During collection of pikas throughout their geographic distribution (D. J. Hafner, pers. obs.) pikas commonly appeared on rocky perches apparently in response to pika-like short calls emitted by the collector, and on at least a dozen occasions weasels appeared within approximately 1 m of the collector in response to these calls. Response of pikas to avian predators, in contrast, has not been studied, although short call responses to hawks (Buteo sp. -Broadbooks 1965) , large birds, and airplanes (Krear 1965; Svendsen 1979 ) have been noted anecdotally. During fieldwork (D. J. Hafner, pers. obs.) predation or attempted predation on pikas by common ravens (Corvus corax) and Cooper's hawks (Accipiter cooperii) were observed. Similarly, the flight of any large bird (including hawks, ravens, or vultures) could be tracked across talus slopes by the progressive short calls of pikas (D. J. Hafner and A. T. Smith, pers. obs.) . Alertness to potential avian predators, coupled with the long amount of time spent during vulnerable surveillance on rocky perches (more than one-half of the time an animal is active on the surface-Smith and Ivins 1984), suggests a selective basis for the extensive geographic variation in pelage coloration within O. princeps. Although the degree of matching between pelage and talus coloration has not been quantified, pikas of darkest coloration are from black basalt talus (e.g., O. 
MATERIALS AND METHODS
We examined a total of 2,163 specimens of Nearctic pikas (O. collaris, n 5 164; O. princeps, n 5 1,999) from collections throughout North America (Appendix I). Fourteen mensural characters were recorded from adult specimens, including 2 external measurements (total length [TL] and hind-foot length [HF] ) recorded directly from the skin tag and 12 cranial measurements measured with handheld calipers to the nearest 0.01 mm: greatest skull length (GL), zygomatic breadth (ZB), bullar breadth (BB), least interorbital breadth (LIB), nasal length (NL), rostral breadth (RB; taken at the premaxillamaxilla junction), bullar length (BL), diastema length (DL), length of molar toothrow (MTR), width of palatal bridge (PB 5 length of bony palate; Figs. 3a and 3b), width of P3 (WP3), and width of P4 (WP4).
Populations were grouped into 129 regional localities based on geographic proximity without crossing obvious geographic discontinuities or currently recognized subspecific boundaries. The only exception is that all specimens of the monotypic O. collaris were combined into a single group (group 1) for analysis ( Fig. 1 ; Appendix I). Obvious geographic discontinuities included gaps of .5 km between continuous montane habitat that were low-elevation, arid ecosystems, and major rivers. The maximum dispersal distance observed for individual pikas is approximately 3 km (Tapper 1973), and Hafner (1994) estimated that post-Xerithermal (6,000 years) recolonization of sites .20 km distant was unlikely.
All morphometric analyses were carried out using SYSTAT version 7.0 (Wilkinson 1997) . Raw data were standardized (X 5 0, SD 5 1) to reduce the effects of individual size variation, and Lilliefors test was used to test for normality of the transformed data. We used multivariate analysis of variance (MANOVA) to test the null hypothesis of no significant difference between sexes and among groups, and we used both principal component analysis and direct discriminant function analysis of standardized morphometric data to determine if groups could be separated without or with (respectively) an a priori hypothesis of group membership in clades identified by molecular genetic (allozyme, mtDNA, and nDNA) analyses. Tukey pairwise comparisons of unstandardized variables were used to assess differences among external and cranial dimensions of taxa relative to overall means for O. princeps. Tukey pairwise comparison of standardized group-population means was used to identify populations that are morphologically similar at P 0.95. Agglomerative, polythetic hierarchical cluster analysis was used to examine similarities among short calls, and linear regression analysis was used to evaluate correlation among selected cranial characters and characteristics of the short call. Conner (1982) , Somers (1973) , and Trefry and Hik (in press). Letters conform to Fig. 1 and Table 3. are reciprocally monophyletic relative to O. collaris. Subsequent to divergence from O. collaris, the CR and possibly the SN lineages diverged prior to the nearly simultaneous divergence of the NRM, SRM, and CU lineages (Galbreath et al., in press) , and this lineage diversification has proceeded through at least 2 glacial-interglacial cycles (Hafner and Sullivan 1995) . Evidence of past and ongoing introgressive hybridization among pairs of lineages was detected in comparative allozyme complements, shared nDNA alleles, and incongruent patterns among all 3 genetic measures at zones of past or current contact between lineages (Galbreath et al., in press; Hafner and Sullivan 1995). Subspecific names that would apply to these 5 genetic lineages (Fig. 1) Morphometric pattern.-Results of a MANOVA revealed significant secondary sexual dimorphism in all external and cranial variables except PB (P , 0.01; multivariate Wilk's lambda, Pillai trace, and Hotelling-Lawley trace tests all with P , 0.001), with males larger than females, and sexes subsequently were treated separately. For all subsequent analyses of geographic variation, patterns were similar between sexes. Previously, Millar (1971) , Brunson (1973) , and Smith (1981) detected only slight secondary sexual size dimorphism (males larger than females), and crania of O. princeps .1 year of age exhibited no size differences (Weston 1981; Wiseley 1973) .
RESULTS AND DISCUSSION
A MANOVA based only on males revealed significant differences among populations for 9 of 14 variables (P , 0.05; multivariate Wilk's lambda, Pillai trace, and HotellingLawley trace tests all with P , 0.001). Inspection of a plot of the first 2 principal components of a principal component analysis of grouped populations (not shown) could not discern any distinct groups related to either the 36 described subspecies of O. princeps or the 5 genetic lineages but instead indicated broad overlap among all groups. At a more detailed geographic level and in agreement with these results, Coots (1972) found no morphological distinction between 2 subspecies in Oregon (O. p. brunnescens and O. p. fumosa, both in the CR lineage). Because of the lack of delineation of groups based on morphometric data, populations instead were grouped a priori according to the 5 lineages identified by molecular analyses (Fig. 1 ) and subjected to discriminant function analysis.
Results of a discriminant function analysis indicated either 2 (males) or 3 (females) functions with eigenvalues .1. In both cases character loadings on the 1st function (DFI) for all variables were high and positive, indicating a significant influence of overall size (Table 1) . Minimum convex polygon plots of the grouped locality means on the first 2 functions (Fig. 4) Galbreath et al. (in press) have mapped the local discordance between molecular and morphometric patterns along the Colorado River of central Colorado. We evaluated the other broad geographic area of overlap along 2 west-east transects in southern British Columbia (between O. p. fenisex and O. p. princeps; Fig. 1 ) using box diagrams and Tukey pairwise mean comparisons (Fig. 5) . Stepped clinal variation generally corresponding to molecular delineations is apparent in the northernmost transect ( Fig. 5a ), but smoother clinal variation is evident in the southernmost transect where geographically intermediate populations genetically identified as O. p. princeps exhibit a morphology more similar to that of O. p. fenisex.
Compared to mean values of morphometric variables for O. princeps (Table 2) , O. collaris is significantly smaller (P , 0.05) in 4 or 5 of 14 characters (TL, NL, RB, WP3, and WP4) and significantly larger in 6 others (ZB, BB, LIB, BL, DL, and PB), describing a substantial shape difference between the crania of the 2 species. In contrast, variation among the subspecies of O. princeps is principally in size: O. p. uinta, O. p. fenisex, and O. p. saxatilis are each significantly larger than the species' means for 13, 8 or 9, and 8 or 9 of 14 characters, respectively, O. p. schisticeps is significantly smaller than the means for 11 characters, and O. p. princeps differs only in being smaller for WP3.
Vocalization dialects.-The dialects of the short call in Nearctic pikas thus far described are distinct in terms of (Fig. 1) . (Fig. 3) . It is smallest in O. p. schisticeps (i.e., mostly a soft palate), intermediate in O. p. princeps, and largest in O. p. fenisex, O. p. saxatilis, and O. p. uinta (no significant difference among means for these 3 subspecies). A significant (P 5 0.002) and positive overall correlation exists between mean width of the palatal bridge and mean short call frequency for those grouped populations for which dialects have been described (Fig. 6) . However, the correlation is not significant within subspecies with .2 samples (P 5 0.068 in O. p. saxatilis and P 5 0.235 and a negative correlation in O. p. princeps). Although we found an overall positive and significant (P 5 0.011) correlation between width of the palatal bridge and body size (as indicated by greatest skull length), that correlation remains significant only within O. p. saxatilis (P 5 0.025). Finally, an overall positive but nonsignificant correlation (P 5 0.222) exists between call frequency and body size, which is reversed within O. p. princeps (a negative correlation; P 5 0.016). The frequency of the short note may be functionally related to the length of the bony palate, with lower frequencies associated with softer palates (which perhaps function much like a loose reed in a reed instrument) and secondarily influenced by overall body size (again, as in the lower pitch of larger wind instruments).
Of the 3 short calls described thus far (Conner 1982; Somers 1973) , the fundamental frequencies range from 511 to 537 Hz for O. p. schisticeps, the smallest of the subspecies with the narrowest palatal bridge; 400 to 550 Hz for O. p. princeps, a larger subspecies with a palatal bridge of intermediate width; and 930 to 1,332 Hz for O. p. saxatilis, a larger subspecies with a wide palatal bridge (Table 2) . In contrast to fundamental frequency, which appears to be directly related to structure of the palate, the other characteristics of the short call (call duration and number of notes) may be learned in pikas. Pikas call more frequently and for longer duration in response to predators than to nonpredators and delay calling and call less frequently in response to weasels than to martens (Ivins and Smith 1983) , indicating contextual variation in employment of the short call.
Phenetic similarity among described dialects in O. collaris and subspecies of O. princeps is not concordant with perceived evolutionary relationships among these taxa. The short call dialects of O. collaris and O. p. saxatilis are quite similar, as are the predicted dialect frequencies of those taxa and the dialects of O. p. fenisex and O. p. uinta, whereas the dialect of O. p. princeps is most distinct on the basis of call duration.
Hierarchical cluster analysis of call frequency and duration, using single linkage and Euclidian distance (not shown), linked the dialects of O. collaris and O. p. saxatilis in 1 cluster and O. p. princeps and O. p. schisticeps in the other cluster. In contrast, Galbreath et al. (in press) found that O. collaris and O. princeps diverged 1st and O. p. fenisex and perhaps O. p. schisticeps diverged next, followed by more recent and simultaneous divergence of O. p. princeps, O. p. saxatilis, and O. p. uinta. Trefry and Hik (in press) used a playback experiment to reject an acoustic adaptation hypothesis (i.e., that calls transmit with less degradation across their own species' habitat than the habitat of their congener) to explain differences between the short calls of O. collaris and O. p. princeps. Call characteristics may reflect either selection related to some other common environmental factor or simply idiosyncratic differences accumulated via genetic drift during lineage isolation.
Taxonomic conclusions.-Molecular phylogenetic analyses are concordant in recognizing 5 phylogeographic groups within O. princeps. In contrast, variation in cranial and external mensural characters appears to be quantitative, mostly due to variations in size, and (based on the principal component analysis) is idiosyncratic rather than related to phylogeographic groups. We conclude that molecular genetic characters more likely reflect deeper phylogenetic history, whereas other characters examined reflect more recent population-genetic processes. For example, initial variation in palatal breadth and dialect likely resulted from genetic drift; selection might have influenced pelage coloration (matching talus coloration) and perhaps body size (energetics); and variation in other cranial characters might have resulted primarily from inbreeding and subsequent drift. To best reflect evolutionary lineages in the trinomial we therefore synonymize a majority of the 36 recognized subspecies of O. princeps under the 5 major phylogeographic lineages.
Ochotona princeps (Richardson, 1828) American Pika (Synonymy under subspecies) Geographic range.-Patchily distributed in cool, rocky habitat (usually in montane situations, but occasionally in lower-elevation ecosystems) from Coast Mountains and Rocky Mountains of central British Columbia and Alberta from 54uN latitude south through the Cascade Range, Sierra Nevada, Wasatch Range, Uinta Mountains, and southern Rocky Mountains to 36uN latitude, and isolated mountains neighboring those major ranges and throughout the Great Basin regional desert. Elevational range is from near sea level (along the Pacific coast in British Columbia and along the Columbia River) to the highest peaks (.4,000 m) of the western United States and Canada. The upper elevational limit of pikas has not been determined. Hafner (1993) described both latitudinal and longitudinal gradients in current elevational lower limits (increasing to both the south and east), and gross environmental limits, the most critical of which appears to be short summers (,20-30 days/year above 35uC), in agreement with environmental limits described by Grinnell (1917) and Smith (1974) . Near its southern geographic limits in the Sierra Nevada the species rarely occurs below 2,500 m (Smith and Weston 1990 ; but see Millar and Westfall, in press) , and near its southeastern geographic limit in basalt talus of the Jemez Mountains of New Mexico (population 128; Fig. 1 ) populations persist at 3,000 m. Basalt talus, particularly in massive lava flows, can provide lowerelevation refugia of cool habitat due to its thermal insulating qualities. For example, the lower limits of the Jemez populations are 500 m lower than those in the adjacent Sangre de Cristo Mountains (population 129), and populations in lava flows of Lava Beds National Monument (northern California; population 85) and Craters of the Moon National Monument (southern Idaho; population 68) occur 120 m and 570 m lower, respectively, than the predicted elevation based on latitude and longitude (Hafner 1993) .
Description.-Similar to O. collaris, its closest sister taxon (Lissovsky et al. 2007; Niu et al. 2004 ) in a Holarctic clade (Northern Group of Yu et al. [2000] ) that also includes O. hyperborea, O. alpina, and O. pallasi, each of which may represent separate species groups (Lissovsky et al. 2007 ). Smith and Weston (1990) described the general characteristics of the species, which differs from O. collaris in having buffy (versus white) underparts; lacking the grayish collar found on the shoulders of O. collaris; and having a narrower skull with a longer, broader nose, shorter auditory bullae, and larger upper premolars (Smith and Weston 1990; Weston 1981 Weston , 1982 ; Table 2 ).
Ochotona princeps princeps (Richardson, 1828) Lepus (Lagomys) princeps Richardson, 1828:520. Type locality ''Rocky mountains.'' Further restricted by Preble (1908:198) to ''near the sources of Elk (Athabaska) River,'' Alberta, Canada. Description.-Size and cranial features large for the species; pelage color variable. Broad regional introgression with neighboring O. p. princeps in British Columbia is indicated by clinal variation in cranial morphology and discordance among morphological and various genetic data sets, and past introgression (probably during LGM contact) with O. p. schisticeps is indicated by allozyme data in the population at Mt. McLaughlin (population 37; Fig. 1 ) in southern Oregon (Hafner and Sullivan 1995) . Short call said to be more similar to that of O. collaris than to that of O. p. princeps from Wyoming (Broadbooks 1965) , but it has not been described in detail. Description.-Size and cranial features large for the species; pelage color variable. Broad regional introgression with neighboring O. p. princeps in Colorado is indicated by discordance among morphological and various genetic data sets (Galbreath et al., in press ). Short call (Conner 1982; Somers 1973 ) characterized by a single note (occasionally 2 or 3) of relatively high fundamental frequency (883-1,332 Hz) and short duration (0.143-0.212 s).
Ochotona princeps saxatilis

Ochotona princeps schisticeps (Merriam, 1889)
Geographic range.-Patchily distributed in cool, rocky habitat (usually in montane situations, but occasionally in lower-elevation ecosystems) of the southern Cascades, Klamath Mountains, and Warner Mountains of California, throughout the Sierra Nevada of California and Nevada, and isolated highlands throughout the Great Basin of Nevada, eastern Oregon (north to the Blue Mountains), and southwestern Utah.
Description.-Size and cranial features small for the species in virtually all characters except bullar length, which is average for the species (and so relatively large in this subspecies); pelage color variable. Past introgression (probably during LGM contact) with O. Description.-Size and cranial features large for the species; pelage color variable. Past introgression (probably during LGM contact) with O. p. schisticeps is indicated by allozyme data in the population on the Aquarius Plateau of southern Utah (Hafner and Sullivan 1995) . Short call has not been described. WILKINSON, L. 1997 
